Synthesis and characterization of soybean-based hydrogels with an intrinsic activity on cell differentiation.
The successful regeneration of large defects in traumatized and diseased tissues depends on the availability of biodegradable and bioactive biomaterials able to guide the tissue during its repair by offering both a physical support and a control of its biological mechanisms. Recently, a novel class of natural, biodegradable biomaterials has been obtained by the thermosetting of defatted soy curd. These biomaterials have been shown to regulate the activity of both tissue and inflammatory cells. Here, soybean-based hydrogels with different physicochemical properties and bioactivity have been obtained with a relatively simple and highly reproducible processing method. The content of the different soy components (e.g., the isoflavones) was tuned varying the solvent system during the extraction procedure, while variations in the material crosslinking provided either loose hydrogels or a bioglue. The biomaterials obtained can be used as either bioadhesives or injectable formulations in regenerative medicine as they were shown to stimulate the synthesis of collagen by fibroblasts and the formation of mineralized bone noduli by osteoblasts.